Treadmill exercise training and estradiol differentially modulate hypothalamic-pituitary-adrenal cortical responses to acute running and immobilization.
It is generally believed that physical fitness promotes health by attenuating responsiveness to other stressors. The experimental evidence for this belief is limited and does not extend to interactions between the hypothalamic-pituitary-adrenal cortical (HPA) and hypothalamic-pituitary-gonadal (HPG) axes. We tested the hypothesis that treadmill exercise training would lead to an estrogen-dependent hyporesponsiveness of the HPA axis that would generalize to immobilization stress. Ovariectomized female Sprague-Dawley rats (N = 74) that had been treadmill trained (TT) or sedentary for 6 weeks received intramuscular injections of estradiol benzoate (Eb) or sesame oil on each of 3 days prior to 15 min of acute treadmill running or immobilization. Plasma (adrenocorticotrophin) (ACTH), (corticosterone) (B) and (prolactin) (PRL) were determined from trunk blood by radioimmunoassay and compared in a 2 group (TT vs. sedentary)-by-2 treatment (Eb vs. oil)-by-2 acute stressor (running vs. immobilization) design. Home-cage (HC) animals (N = 24) provided baseline hormone levels. ACTH and B levels were elevated after stressors in animals treated with either Eb or oil compared to HC, but increases in PRL after stressors were dependent on Eb. Treadmill exercise training led to an attenuation of ACTH and prolactin to running, but the attenuation did not generalize to immobilization. In contrast, treadmill exercise training led to a hyperresponsiveness of ACTH. Treadmill training did not modulate prolactin responses to immobilization. The modulating effects of the estradiol treatment are consistent with an interaction of the HPA and HPG axes in response to stress.(ABSTRACT TRUNCATED AT 250 WORDS)